What pathological components indicate carotid atheroma activity and can these be identified reliably using ultrasound?
The aim of this project was to determine whether histological features of 'active' plaque as described in the coronary circulation following acute myocardial infarction were similar in the carotid circulation, and whether these factors could be detected ultrasonically. Endarterectomy specimens were prospectively collected, and examined histologically and assessed by two observers for ulceration, inflammation, size of necrotic core, thickness of fibrous cap, haemorrhage and luminal thrombosis. Ultrasound of the plaque obtained preoperatively was similarly coded (blind to pathology) and compared with the pathology. In 42 endarterectomy specimens, there was a highly significant relationship between a thin fibrous cap and a large necrotic core (P<0.002), irregular plaque contour (P<0.05) and ulceration (P<0.01) and between a large necrotic core (P<0.002) and ulceration and inflammation (P<0.05). Increasing amounts of necrosis were associated with more surface thrombosis (P<0.02). Ultrasound detected the thickness of the fibrous cap and 'any necrosis or haemorrhage' with some reliability (kappas are 0.53 and 0.5, respectively), but not ulceration, necrosis or haemorrhage on their own. Features corresponding to active atheromatous plaque are similar in the carotid and coronary arteries, and some of these, namely lucent areas in the plaque (corresponding to necrosis or haemorrhage) and the thickness of the fibrous cap, can be determined reliably with ultrasound.